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ABSTRACT : PROBLEM TO BE SOLVED: To realize the spread spectrum communication by which a 
plurality of bits per frame are transmitted even when a clock signal at a transmitter side is 
not in matching with a clock signal at a receiver side. 

SOLUTION: A delay time t1 is decided in response to digital data in 5-bit. A frame signal 
PN2 is outputted in a delay of t1 sec after a frame signal PN1 is outputted. Moreover, 
other delay time t2 is decided based on digital data in a succeeding 5-bit. Then a frame 
signal PN3 is outputted with a delay of t2sec. At a receiver side, the delay times t1 , t2 are 
converted into the original digital data, and then a plurality of bits per frame are transmitted 
in this communication method. 
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i#ms*©t&ffl] 

[W*9l] WJ£©flfflfcff-f5tttM?-»3RW*ffl^ 

x. tmmtft^zkFHoimm (17^) tsit 

* hA-ttftafltt&fc&^-Ct 

aft r* *> 5 x - * ©a *i$m ros s 5 «n 
g&xat, 

i&pfcoT, aiEas^wttiWB^Maaxai;:^ 10 
Taasft^raa^ka^waaattanist . 

v 7BMH Sr *tt £ -T 6 i*IW©« $ ZZtZ& 

Wit-tzx** h/vj£fcaft*ffi 0 

3 ] 1 e«©*"«* wn£tta<s#& 

muT-? ©a* 19a ©a £ si*w*a*xa 
t, 20 

H«IBIS:lPjH-5*7-ty h^PSxat, 
-fa K/H£«a«*& 
[B*«4] «*«31B*©^^ h^J£»a(l*ife 

m*S5] Ma^uiea©*^ h*a»a«#a 

@fS©fl&©7U-Aft-i-©W^)^g8^$^T^e>, wis 

«Fiw«*isic*j^T*«*itfci*«iea*fc» 1 ©7 
at, 

MfBjg 1 ©7 u—Aft#^xai-*5^Tmr?B^ 1 ©7 

ttV*TB&Sftfcima&ate&2 07l'---Mt*«>tt 

tj * aai- 5 a 2 © 7 u- Aft ^§-i§£ia t . 

iitriaFr£©<t!i©7 ^-.MHJ-ttWIE* 2©? v 
--MH§-38£xafc:*3tt & MpnnR:JR 1 ©7 u-Aft-i- 40 
f-ifetf-rsSg 2 ©7 w-Aft-^-xfcS r. t ZteWtb-fZ 

aa**afcs«-r3*-<* h/H£»aft*&tw*i^ 

t!rlB7U-Aft-§-t:Sftbfc^Sr«ffl-rS7U-APJ 

*^fttaiai, 

rais«:SLttit5itrawi«»ttixat, 50 
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a*. 

t, fl«IBSt»^-?-^J©lB» (17U-A) CttS-f 
*«**«Ra«-ra*'<* h/v&aaftgBfcfc^ 
T, 

aft*r& ti)5f-^ ©«& «*«©« $ i-£&ts *w 

Xg& $ *vfc«flH*-C*> 6#IHil«*f«ttO#a t , 

ifcttai-rs*^* h/v-K»aftiitt. 
[it*98] fs^STisSc©*^* H/wsttfcaft^ia 

icfci^X, ara$n£&¥att, WEf*-*©B«:flF# 
Witi-h*^? h/w&ffcaftgB. 

[11**9] h*«7ib«©^'<^ i^Hitaaftgss 
ttEf- * ©a* i*w ©ft s taa-*- 3 b*w***#» 
«riE>*nnftaE«#aic*sv^T«*siifc*iii»iBfS©* 

[ if *« 10] ft * « 9 !E«© * * h A4£»aft3£ 
Sicfc^X, aiE*7*y hJqa^att, WEi£*»* 

m?'J©ii»xfc.5Bfria7 i^-Aft#©NfKft© / >*< fc 

lit** 1 1 ] nt*9 1 oib«©^-<^ h/ntaaa 

Bf^©fi©7u-Aft-§-©tt)7Di 5 ^$HT^ib, strte 
*M«**a^*it^Tas»*iifci*MaaatjB 1 ©7 

U-Aft-§-©ttl77^M^-t-2.^ 1 ©7 l^-Aft-§-tb73# 

at, 

*i^Ta***tfc«fMlKI8afcJB2©7 ^-Aft-§-©Ui 

t>&miiti-rz>% 2 ©7 L'-AfitMfSi, 

wc0f«©a©7u-Aa*tt«riBjB2©7U' 
- Aft-§-ig^#aici3»t am 2 ©7 ^Aiat-cfes: 

tZftmk-TZ*^* h/uttftaaSB. 
[W*«12] 0f^©a««:Wi-5l£»ff*3R5d*:a 
^T. aiB*£«W#*58© 1 a» (17U-A) Ic^S 
-r-5ft-^$r»ll^Sft-r2>^-<^ h*i23Ra««Bfc*i^ 
t, 
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fkk. 
[0 00 1] 

[0 00 2] 

h*mffliuii mmmm. B±a<t*i?©#»*Hx 

* 5 d t ^SEffv-^r a fc ©*#^lB*i t * if Id J: 

[ooo3] *s<? h/wattatt*smi-5ft«wfc# 20 

St lt v ttSttifc (Direct Sequence : DS) jjit, 
k, m&Wvbyt'l/? (Frequency Hopping : FH) # 

s#**>s. Ds*ait &m&x'£mz titer-* icm 
ffl&m?r'<fr**wm&m-*z>z.k\z±y) 

<D&mmm&&&ftmw%'<*xiz'&'3x®&z-z (-r 

[0004] ds mm&m ■fr&n^t hMi&im 

[0005] ^ajxtf, fia»*-e*>4f f -^iS7 f i'^A' 
-r-?-c-fc*K ^©ffite r i j N roj -estsicFft* a: 

S^irr^^/vx-^roi h ( roj xrt rij <£> 
<DPhm^-<D-i§mziyi'-j*kv¥&c 40 

[0 0 0 6] ^©ig*, tamtt&X'hZT^fi/lS?—? 
& r 1 j •e*>*«*littPN«F*©ffitt*s-t©*4lt«r 
Sir. ¥*?9ASf—9# roj Tfc5«^Cf4PN«f* 

[0 0 0 7] Sflrfl-Ctt. :©171/-A (PN^FtS 

ioTjccf^^f-^o r 0 j ^ r 1 j fc^Tc-fs 
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[0 0 0 8] rOi^ld, ft^CD*-:* r-/H£»aff2> 
ffilciisi^Trt:. 1 7U-AT-1 hfflry^^r-? 

[0 0 0 9] La»Lfc#&, ;©i 5ft-arl*#jfc*'<* 
h/^Stfifi^lcfc^-tli, 1 7 L"-a©b#Fi3I;l*5^ 

WS^t^5Wfcofc„ £©BMfc**U 17 

[0 0 1 0] S5ICtt, 1 7U-A{C*3^TS^t*S' h 

[0011] 4f, 13?u-AK^41rSPNW#*r1»- 
-fjf y '^l:lsl6mf-^oI^gaJtJ: 5 t-r 
5S^tt^Sir-c^5, ::t-, 06£li^fri$>3n 
-T—hZMte-t-Zo I«<t9l:, PNffH©i7 
u-A<p|;i:fc^-C-!M;7 y £ J: 

U r-££&LJ:? kl-Z&mtiMz-tfftmW- 

4-2 7 3 6 3 2#^« (&T> 3CRA£^5) *\ # 
6 2 2 2*^« («Tv ifcgfcB irg 5 ) t£k* 
IwfsSJvC^S. £i&Alcfi v PN^-f-SrlM:? y y* 
KBCS-Safe*, a»fl»s:*«r^T#«l£»«l 2^ 

/u^l 7©«iliPN«F#ottffi«im (leHESSr&tti) 1" 
dia^StvC^S. XStA©03^«:croji|HlS^s' 
tBKttPMa- K-JSMtfaftfy h^x-^^f 

•rsfc*. asty hof-^oa^MMttp 

(JiB© rooo 

7J ) . XmB<D T0 0 0 9J \ZAW»f—9 2 

tfy r- <75*a^-^-^^ ri i j r i o j rou rooj 
©4aoo*&fc*jv^PN=-K*ef)fe»aits** 

[0012] 17l/-AC^*hftPN#**t 

#^5p8 - 7 9 1 3 3 (£1T. XgfcC i: ^ 5 ) I- 

^S^T^5« X»CJw^$ixTV''5a(S*ffilwJ:h/ 
if, a^oDS^lciS^^^ h/vtttScaff^feldJ: 

oT 1 y Is— MiC^^X 1 t'y r-(73x-^a{fSrtT5l5 
A>|C X 1 7 Atp©PN^f-§-<03— KI7— KWp'Wt 

g^8<icoffiBro4>T*^jE-r2.c:i:lc:J;l5, 8{iroft-§- 
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ZZk&TjkZHX^Z, 
[0 0 13] 

&^tii i y W— Atfxfcjfeco&Bi;:** u p im-%<D<$-b 
&M.&}f<om&'>7 h Lx^zfr&tT&tiim-tzz tic io 

mmv>X&<a&mzis\,^x&^Tlvomizis^xhT&B 
mntwt t, sat ^Jro ut 

12«£tvt^5„ ffi, ±E£iftB*CK*S^Ttt:::©GI 
SWttZkX-hio 

[0 0 14] CKDiSlw, ffi*©^^^ h/H£»ii{S* 20 

t^P*., 17U- Atp{C*5ft5PN^-§-Offi*BSr^ffli- 

[0 0 15] #3&91f4> #5iffiCfiMcFitfctfflt 

n y * fcfcfottS&Btffci^aflr^ifcSrlittl- 
Sdi-efcS. 30 
[0 0 16] 

H«r#ft-*-*fc»fc. jPr£©«*l*:*r1-*iS*tt*5R*li 

ffi«:i«Mo* $ at- mr*m&T.m t , we? u— 

•MUHt. *o«rtE7U-Afl|#K:ii*IB»H:jfetfi-5tt 

[0017] &%mz.a^xit7 1'-Aostfflit 

[0 0 18] 56 2 ±mi&m%:M&-fZ>1tib 
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[0 0 19] #7U-A05S4«?M« tt»# 
y LTtT 9 d t iWmX'&Z. 

[0020] m3<D*%wn. ±caai*«Bfci-4fc» 

-fey hiPgxat, *^tfriS:«MBt-*-S. 
[0 0 2 1] gji^raiwd-^-fey hSr^Ffc-friwtlcJ: 

[0 0 2 2] $4 0*89111. ±EaUi 4 fcft 

fc, msn^wnx^? h^jt«:a(t*jfcj-*3^-c, 

hZm&y ^-Aflr-»oa*Wfto^*< £ 1/2 SrlW 
[0 0 2 3] t7ty M$Wi U71/-AO)g|!©'> 

4<it>i/2tawuT^«fc». aguxii{f$^ 

57W- -&.©$!$:£&* 2<HJw»iSdt*Wlg-efc 

So 

[ 0 0 2 4 ] $ 5 ©**Wtt, ±EWH*ABfe-*-Sfc«> 
«HSB*|III»3gftftJDXSf4» 0fS©ftl©7 

a*#BB»stfc*»e>. swa*M«*xst*s^-cae» 

$*ift$M&6&£3 l 07 w—.Mt*0tU£frH*H- 

*jBi©7V'-.Ms*ntfjxai:, wen 1 07 1^- a 

(t*3B4XSfc*Jl^TWIB» 1 ©7 U"-A{§ WtitiJlfi 

mtkiStiXfrbtft%dftNl£&xmz}3^x£&2ft,1im 

mmw&\zm 2 ©7 ^^owAtiws* 2 © 

7U-.MHMI£Igi:» m&ffife<ofa<oy u 

-A«-»ttlWBji52 07 u-Aft-9-8±XStcio»t5^ 
DQK(w|S 1 07 u-J*it*klz.9G?t-r2,m 2<oy u-Mt 

^xhzzkzftmt-tzx'*? v;u$zmmm*>mx'h 

[0 0 2 5] #38911;: ±*U£, 2<@CD7 , n-fe^Sr^^T 

[0 0 2 6] *6 0*»»I4, ±f2aiS£&ft-t: €>fc«> 

Wft%1kn<r> 1 MR (17U-A) (c|eS-r5<f-§-S:IW 
i^Sffli-S^^i' h/wtt*a(i*i£{w*i^T, MIB7U- 

mxat. &rNimmmvxmtii£Htzy \s-j±<D%>m 

[0 02 7] #*H^ iiitf . u-A©a*«fM*r 
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[0 0 2 8 J SS7^<b3ll 2*T-©*3PJH: V ±E» 1 
[0 0 2 9] 

[*M©Hlfifl)»Bl £IT. *»91©$KBftiei[S0>JBtt 

[0030] gicii, ^hek^s*^* Vfrttmm io 

(a) \z.ttmtev>BWtiz.ii^X-7i'-J*{g%tfii!<oiL 
[0 0 3 1] *Sltt©»»t*j^TW»W4cl itt, 

tT-fc5o El (a) I^S*tTt^5J:5^, 

flr*PNi#asflr**vc*»6, tiMi:7w-A(ft 

PN2#i£ff $*VO>S. Sffffl-ett* r©7U-Aja 20 
9PN1 fc7U-Aflr*PN2 £OS£ltmg (tl) 

* /Wr— * Z&jc1- -5 © X- fc 5 o 
[00 3 2] 7U-Aj|fPNlt 7!/-A|ftPN 

2to»±i*IHa (ti) Srfeta-r^rotrtv ?yfK 
5. El (b) fcHtC©Sflr«fc*J»t5^yf-K7^A' 
ti^S. iroryf K7-</v^m^©f-^fi-)§-©«fra 

HfiSSr^ttJ-r^fis 7U-.Mt*PNl t7V- -Mf# 30 
PN2i©$8±B*|iaM (t 1) «rttfflWC*>4. 
[0 0 3 3] P^-UT7W-Aff-§-PN2 t71/- A 

If f p N 3 t o^p a 1iff©9:cfi'? /vf-i? ^* $ 

ftTV^o i07 l/-A{|^PN 2 t 7 U-Alf-I-PN 
3i©l*l«jS (t2) frb&VTi'f/l'T-fZgim 

[0 0 3 4] C©iplC*HIS©^ffil-#5^-<^ h/l' 

IfT^Ettgft 9 , /<-7s/7LT-3S©fint!)S:fc 40 

T5£{I£;h,T 1 b<&7^-.Mf-5§- <PN 1, PN2, PN 
3) SrES'Ji-2>r t<iWf6T*fo5o 
[0 0 3 5] Hfc, »##»ftofc»a-»»$MBHtttt 

S-C*ixg|HH t ttft <bft</\, 
[0 0 3 6] ft. 7 1/-A<ltPNlt71/-i»jI^P 

n 2 1 owiais 1 1 tt, 7u-a<i^©*$ (-rftfr 

*>. tt**F#3RJ9io-fl») J: 0 8< 50 
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X'hZiK El (a) (C*5^T«6^T-^LfciolC#7 

k^tg-CfcS. El (a) ©7U-A(f-§-PN2 ' r±5fe 
fttZ 7 I'-AfifPN 1 i 9 ffikft%rV>-mMi. 9 * 

[0 0 3 7] EllC^$^TV->5J:o^KMt 1, t 

T\ W;llf-o©ajSPMI]J: (tl^»t2) X5fy h 
©rv^vr-*$r»t-£fc*tU2, IS^ttU 

x 3 2 as©* § o«g#w**aiR-c# a i o twtfe 

£*t£e ft^x. 7^-Affi-§-©Sl®i:ft5ft«!tf?-!§-£ 
?iJ©-o©??-§- (3-KI7-K) l-li. 3 2{I«±©?S 
y 7T*M # ■£ ^tvT ^ -5 *> 5 . ttlltfff ^ 

^^^^/^-^©t'-y KSfeft^fi, wOaffi*«fei»«*J 
fflStiSIW-lMia^t, JlSSilftffiasiSftS 

[0 0 3 8] HL El K*i^-C«43Iffi*M* t l^t2 
fi, #7U-A(|f©*lty h©B#ffigi UT*a$ 
tiX^HK ^©jlJg^rairtt^PN^©^©^^ 

i?l:ifeSfy7'Tfoot'b, 7 1'-Affifotttof 
y7"ftib)it\ 

[0 0 3 9] X, -o©B#|fflalM* (0U;itftl) T*5 

^i©fi$l±±^UJ: 5 fc 3 2Um&mX'hZ. W 
;o3 2«gOfiJ i UStf y7*#KS:ltlSI 
*ttiLTl^e>3 2 *-C©g£©i!®li#ra!:Sr&ffl-f 

-*£5 hfei::E$J?K -t©5 t'y h ©itl;iit#J U 
fcifiP#rrg*£#7 U~.M§ # (PN1, PN2ftif) 

©^©^rat-rixtf, 17^0*13^, 

[0 0 4 0] H, ±E©«t*JVTtt» 5t'yh©Tv? 
*/U7*-*fc#U «F*f-y 7WM* Wit UT 1 i»e> 
3 2iT©^ra©SSSriiffi^iaSt UTSRUfc. U 

tSSUT2KS$ix57^-A(S-§-©e»^itJPLT< 
5. «*.ff, SjEE^ffl* (t lft if) iK tt«fc»**W 
©ffl»©l5l? 1 / 2 T-fc3#£Kl4Sft oTi^fa ZtiZ 

7 u-jxm^nmm-s.tez* 2ns. mm^±x-it+ 1 
stvt3R uT<omwx-i>mm ttnz>&, mm^m 

fi©ffiasMM?-§-3fc?iJ©^l&i© l/3Sfitft5 ifift 
oTKHS$^2>7U-A©<@^f4l5ff3SglCft5„ 

-rs9SHNn^<h$vMi^izrt, 7 w- A(t^©aft t> 
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[ 0 0 4 1 ] * w g«#«g©£ft£'>ft < Lv 

tfeSfifcHS-fSfc*, seftn* (t i*if) «cm 

*.tf % h*M£ LTtttt#*3RW©JMB© 1 / 

2©B*ia£ffiV\h.fi\ 7^AjffPNli:7i/-ijf 

* p n 2 1 n§t±mm&t*&-rmM<o 1 / 2 «± 1 4 

*> . u-A{f -5§-©mft "3 ttfc*»£a»2fli: ft 

So 

[0 0 4 2] 3HM8»tre«g<D*Hifc 

f^?;vf-^liSf->!)7^7 t'/va** 1 0 fcffc 

© 5 *v hZt <D'<7 U/Mt#ttW*»4» 1 2 

ISZ.O©^-§-^^|§ 1 2 a , 1 2 b^jjg^P,^xi"S. 
dixfc -o©4?*»£S 12a, 12b f±*iv?fii4iSc 

■C. «HH8±*1 22\ 2fflOff*»4»l 2 a, 1 2 
b£#LT^5©rt:, SftoT^f SftS? u-Afi -t 

#5g£35 12a, 12b tt*;h***t&ftteiifls U l ® 

12a, 12b ***vJP*Utti^«4 f-A{f # 

l 8 lz«v^T0rM(Olltftft««&*s(t&«ttA'»K:K» 

[0 0 4 3] ®2\£%^X7ji£fl1t3mmzt$\,->Xmk 
ftft r £ 1 2 # 2 <B©^*«t« 12a, 

1 2 b£# UTV^wfCfcSo witP>»-t«4«l 2 
a , 12b 5 fj/ Y<D*r f s& A^S#K»« 

fc5<, ;cfl*«48l 2 a, 12b©t*yn^8 

[0 0 4 4] B3fcjj**;h,TV*a©tt» 2 
AO*^By^Ba-C*>9, 1 2 b ©«/&*> 

[0 0 4 5] 4f. W-*»£«U:«|&3ixfc5 \fy h© 
2fcS8^T»£3;h,$. M. ^©Mll^^TIi, 

**WoHUBoi/2tcK)£$ivT^5. dwi^ic:, 
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7 u-Affi-§-©»fifd^fc^ 2m t ft @2 iufci^T 

mm Lft x o 2 <@TH-#ft©-c*£>*. 

[0 0 4 6] JDg3&3 0©ffi73«\ 3^^3 4C 
&&£;h,-5o d©=> 3 4(tA73cF^5 5 t'y 

h©x-*tv *-f^3 6©tb7Jffi-§-t^ltt55-r5<, d 
0?-/v3 6tt, te#© (ffM^l 2 b) h 

[0 0 4 7] ^©J:5ft#J*fcJ:0. =^<M3 4 
#*-f-v3 6©ffl;*jffi#i:. M£$s3 0©ffi7J(a^t^ 

fc5 0 l^frtf. :<W*IH5t»3 8li7^a V b© 

3§ 3 8 (4 1 7 U-J*<D? U-Mt^mt) Vmz-Zk , 
jJcK-ft«#*s(WeS^ftv^l»9^«BK7i^-A«-»Sr 
20 Ul73l-5wtH:Ufti/->. 

[0 04 8] ^©i^lC, 3 8 

3 4 *»6»0— i 9— o©7 u-AfM-fctti 

©M#}B#£!]£SLT^So fieoT, Cl©-i6:{f^(4-o 

o7u- A<f^©^^- h^r«i-^^- h«*-et*> 

S 0 ^©**- hffi^-»4, t-ft 
1 2 bK2rt-£**- Kl*t LX^-^ 

[0 0 4 9] «F*«4*1 2bt, @3^tffliM 
30 ^UT*59v 2 a^e>©^^-b(f#SrS 

3 4ftt*5r{l^-C*3 l 3, 4fc-c07l/-Affi« 

2 btfttiTrf-a**- hflr*f±. i 

2 a \Z.*>\,^X ? J ■? 3 8lC(W&S*VTIr^. 
[00 50] C:©i5»-ia2 2i.t):|g3lC^$tX-T^Sill 
ftSlwiJvtf. 2<@©??-§-$g±m 2 a, 12b?r{ix 

40 [005 1] ^j, 0 2S.O J la3l^§i^TV^S^fSI 

^^m^^ti, 3t^4Sl 2 a, 12 b tc ftT-(4J£ »9 

t, »-§-%^©<iis*ie j ^-r£^ 5 *>st#^'btt 

foivcvaa*. 5 t's/ bW^©7 ? -^*@SrSffli-5©t 

[0 0 5 2] Jfct, ^W©^^^ h/wi£»ii(t*&Sr 
50 «ffl-rs$flr«0*J*Ko^TttW1-S. E4tw(4, r 
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[005 31 Z.<DmiZ7fi£tlX^Z>X 3 Id, SftLfc€ 
fcli, RFtt4 0fc*JVvCJ*tt*ilfcfK jfcg§§4 2»C 
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